Aim: To systematically identify, evaluate and synthesize qualitative research that examined the symptoms and health-related quality of life themes that are important from the perspective of patients with venous leg ulceration.
| INTRODUCTION
A leg ulcer is defined as the loss of skin below the knee on the leg or foot, which takes more than 2 weeks to heal (NICE, 2013) .
Venous leg ulcers (VLUs) are caused by sustained venous hypertension, which results from chronic venous insufficiency (CVI) and/or an impaired calf muscle pump (Grey, Harding, & Enoch, 2006) . VLUs are a chronic and often debilitating condition with an estimated point prevalence for open venous ulcers in European populations of between 0.1% and 0.3% (Nelzen, 2008; SIGN, 2010) and an overall prevalence in the developed world (for healed and unhealed) venous ulcers of approximately 1% of the population (Nelzen, 2008) . Limited data are available for developing world populations (O'Meara et al., 2013) . Epidemiological studies suggest that prevalence is positively associated with increased age and female sex (O'Meara et al., 2013 ).
Chronicity is a major issue with 60% of VLUs lasting for more than 6 months and 20% for more than 5 years (Price & Harding, 1996) .
When a VLU does heal reoccurrence is common, with rates of around 45% (Harrison, Graham, Friedberg, Lorimer, & Vandevelde-Coke, 2001 ). The cost of care and management of VLU is high and as the population ages, associated healthcare costs will increase. Costs in the USA rose from $US 1 billion in the early 1990s to almost 15 billion in 2011 and costs in the UK are estimated at between £300 and £600 Million per year (Lin, Loveland, Johnston, Bruce, & Weller, 2016) .
Much previous research has focused on cure and management of VLU (Green, Jester, McKinley, & Pooler, 2014) , rather than impact on health-related quality of life (HRQoL). However, it is likely that VLUs have an impact on HRQoL (Briggs & Flemming, 2007; Green et al., 2014; Persoon et al., 2004) , which is not adequately addressed by healthcare professionals (Green et al., 2014) ; scoping searches have identified the existence of relevant qualitative research which considered systematically could significantly contribute to our understanding of the impact of VLU on HRQoL.
| Background
This review was conducted to ensure that a new electronic personal assessment questionnaire (ePAQ-VAS) has adequate content validity to accurately measure the HRQoL issues of importance to individuals with VLU. Quantitative researchers use patient-reported outcome measures (PROMs) to collect information about the impact of a disease, or treatment, from a patients' perspective; PROMs can be generic-or disease-specific.
Preliminary findings from a recent systematic review (Poku et al., 2017) conducted to identify valid and reliable PROMs used in populations with VLU identified seven PROMs whose psychometric properties had been assessed in this population. There were three generic PROMs; the Twelve Item Short Form Health Survey (SF-12; Iglesias, Birks, Nelson, Scanlon, & Cullum, 2005) , the Nottingham Health Profile (NHP; Franks & Moffatt, 2001 ) and the EuroQol Five Dimensions Questionnaire (EQ-5D; Jull, Parag, Walker, & Rodgers, 2010; Walters, Morrell, & Dixon, 1999) and a further four disease-specific Proms; Sheffield Preference-based Venous Ulcer questionnaire (SPVU-5D; Palfreyman, 2008; Palfreyman, Michaels, & Brazier, 2007; Palfreyman, Tod, et al., 2007) , Leg and Foot ulcer Questionnaire (Hyland, Ley, & Thomson, 1994; Iglesias et al., 2005) , the Venous Leg Ulcer Self Efficacy Tool (VeLUSET; Brown, Kendall, Flanagan, & Cottee, 2014) and Venous Leg Ulcer Quality of Life (VLUQOL; Hareendran et al., 2007) . The extent to which these instruments had been validated in populations with VLU was variable; VLU-QoL underwent the most rigorous development and psychometric validation, with some evidence of content, criterion and construct validity, internal consistency and test-retest reliability (Hareendran et al., 2007) .
PROMs need to be relevant and appropriate to the population they are used with; qualitative research methods can be used to Why is this research or review needed?
• This review was needed to ensure that the development of a new online, condition-specific patient-reported outcome measure (Electronic Personal Assessment Questionnaire-Vascular, ePAQ-VAS) was conducted rigorously and had adequate content validity.
• This review was needed to identify and synthesize the published data about patient's experiences of living with venous leg ulcers.
• This review was needed to provide a comprehensive description of patient's experiences of living with a venous leg ulcer.
What are the key findings?
• Four overarching themes were identified; physical impact, psychological impact, social impact and treatment.
• Ulcer and treatment-related pain; odour and exudate have direct negative effects on venous leg ulcer patient's quality of life, with additional cumulative effects on sleep, mobility and mood.
• The issues faced by individuals with venous leg ulceration are complex and interrelated.
How should the findings be used to influence policy, practice, research, education?
• These findings are being used in the development of the Electronic Personal Assessment Questionnaire for use with vascular patients (ePAQ-VAS).
• Clinicians, researchers and service providers should use these findings to ensure that new and existing patientreported outcome measures used with venous leg ulcer patients have adequate content validity.
• Clinicians and commissioners of care should use these findings to inform individual consultations and the design, development and evaluation of services.
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| 551 ensure the content validity of such instruments (US Department of Health, 2009) . Qualitative research provides a rich patient reflection on life with VLU (Green et al., 2014) 
| Review question
What are the symptoms and quality of life issues that are important to individuals living with venous leg ulcers?
| Design
This qualitative evidence synthesis (using framework synthesis) was conducted according to a pre-published protocol (Duncan et al., 2016) and is reported according to the ENTREQ statement (Tong, Flemming, McInnes, Oliver, & Craig, 2012) .
| Search methods
Published and unpublished papers reporting primary qualitative research were included in this review if the qualitative data were reported and could be considered separately from quantitative data and methods of data collection and analysis were described. Populations of participants with a diagnosis of CVI presenting with venous leg ulcers, oedema or skin discolourations were included. Quantitative studies with no primary qualitative data were excluded, as were studies of undefined populations of CVI patients or patients with acute venous obstruction, such as acute deep vein thrombosis.
Comprehensive searches were conducted in CINAHL, Embase, Medline, PsycINFO, Science Citation Index, Social Science Citation Index and ProQuest dissertations and theses, from inception to November 2015, no language or date restrictions were applied.
Additionally, reference lists of included studies and related reviews were examined and citation searches were conducted (see Appendix S1 for search strategies).
Two authors (PP and EL) independently screened the title and abstract of all papers identified by the searches with reference to the published inclusion/exclusion criteria. Potentially eligible full text papers were read and discussion was used to resolve any difference of opinion. A third researcher (AA) was available for consultation if consensus could not be reached.
| Search outcome
A total of 1,804 references were identified, following the removal of duplicates 1,318 citations were screened; 56 full text articles were retrieved and screened for eligibility, 40 of these were excluded.
Study selection is detailed in The PRISMA Flow Diagram (Moher, Liberati et al., 2009) (Figure 1 ).
| Quality appraisal
Quality assessment was independently conducted by two researchers (EL and PP) using the CASP criteria; a 10-item checklist designed for use in the appraisal of qualitative research studies (CASP, 2014) ; any discrepancies were resolved through discussion. The overall quality of the included studies was good with 11 of 13 studies adequately addressing nine or 10 out of the 10 items on the CASP checklist (Appendix S6) suggesting a high degree of rigour. The main problem with quality was the lack of consideration given to the relationship between the researcher and study participants with only seven of 13 studies demonstrating that this relationship had been considered; however this could be due to lack of reporting rather than deficiencies in conduct. This is illustrated by comparison of two included papers by Jones reporting the same study; a PhD thesis (Jones, 2007) discusses positionality in some detail, whereas a much shorter published account (Jones, Robinson et al., 2008) omits any discussion of this. Studies were not excluded or weighted based on quality assessment.
The quality of the included studies could have been enhanced by clearer links between the material quoted in the studies and details of individual respondents. Palfreyman, Michaels, et al. (2007) , Palfreyman, Tod, et al. (2007) clearly linked evidence, in the form of direct quotations, with specific study respondents including reference to age, sex, employment status, intravenous drug use, current ulcer duration, recurrence and overall number of years living with ulceration. This approach is followed to a lesser extent by Brown (2005b) and Jones, Robinson, Barr, and Carlisle (2008) but this transparency, which aids interpretation and allows the reader or reviewer to identify possible links between specific personal characteristics and issues, is less evident in the other included studies.
| Data abstraction
A study specific data extraction form (Appendix S2) was used to collect descriptive data from included studies, details of author; date; country; research design; method of analysis; aims and objectives; sample, including age and gender; diagnosis and eligibility criteria were collected. Detailed data extraction was integral to the coding process and is described in the synthesis section below.
| Synthesis
Framework synthesis (Barnett-Page & Thomas, 2009; Oliver et al., 2008 ) was used to direct the analysis and synthesis of data. This is an iterative process used in systematic reviews of qualitative research and is analogous to and was developed from, framework analysis as applied to primary research data. This approach explicitly allows a priori identification of themes.
Included full text papers were uploaded electronically into NVIVO 10 (QSR International, Burlington, USA). Reviewers familiarized themselves with the literature and subsequently initial coding of the results and discussion was conducted independently line-by-line (PP and EL) with relevant sections and quotations highlighted and assigned to the specific nodes of a provisional thematic framework (Appendix S3). This provisional framework was developed based on themes from the PROMS identified in preliminary findings from a related review (Poku et al., 2017) . Domains included in identified PROMs that had undergone some degree of validation in populations with VLU were identified (Appendix S4) and through a process of interpretation and translation a single framework of putative themes was developed.
An inductive approach to synthesis of studies included in this review was used with continuous revision of the framework as data were systematically analysed. Comparisons were made across the included studies matching emergent themes to those already established in the framework. As themes and subthemes were identified, additional themes were created while some provisional themes were discarded or amalgamated and previously coded papers were re-visited to establish if any aspects of their findings matched the revised framework ( Figure 2 ).
| Findings
Thirteen studies reported in 16 papers met the inclusion criteria and were included in the review (Table 1; a more detailed table of included studies is also available in Appendix S5). The studies were published between 1995 and 2014 and were conducted in the UK (N = 8), the USA (N = 3), South Africa (N = 1) and Ireland (N = 1).
Samples all adhered to eligibility criteria, however the differences in specific criteria across the studies resulted in a range of participants with diverse characteristics. Included studies used, age, comorbidities, treatment setting, ulcer duration, associated symptoms and social circumstances as inclusion/exclusion criteria.
Following analysis of included papers, the number of main themes was reduced from five to four; physical impact, psychological impact, social impact and treatment. In the main themes, subthemes, including emergent themes, were used to code data. Table 2 shows the themes and subthemes identified and the associated papers.
Quotes from participants have been used to illustrate the findings. Full-text articles assessed for eligibility (N = 56)
Full-text articles excluded (N = 40) Reasons for exclusion: the paper was not available in English, the study was of a mixed population or not VLU, the study was not qualitative research or did not detail data collection or analysis methods. Med 6(7): e1000097. doi:10.1371/journal.pmed1000097
| Physical impact
The physical impact of VLU was apparent across all included papers; pain, exudate, odour, mobility and activities of daily living were particularly prominent issues.
| Pain
Pain was identified as a particularly distressing and disabling symptom that had significant effects on quality of life. Many participants reported that pain was the worst of any of the symptoms:
Well for me it's the pits, all I have to say is it's the worst thing that could happen to anybody, (Patient 1; Byrne & Kelly, 2010) . . .the worst thing that I have ever gone through in my life. And believe me, I've had surgery, multiple surgeries, I've never had nothing hurt like this. Never. It feels like someone's sticking a hot poker in you. (Krasner, 1998b) Pain varied in type, intensity and duration and whilst it could be attenuated by a variety of strategies, it was also frequently exacerbated by infection, treatment and activity, with some patients dreading debridement and re-dressing of wounds. For some participants, pain was more or less a constant but others described experiencing pain-free periods interspersed with periods of sudden onset of severe pain with no apparent precipitating factors:
I cannot understand why yesterday was nearly a painfree day until 4 am, when a very severe pain occurred, Thematic framework finalized facilitating a coherent synthesis, presentation and discussion of the issues faced by individuals living with VLU F I G U R E 2 Application of framework synthesis waking me from a good sleep not often enjoyed.
("Charles"; Hopkins, 2004) For some specific patients (IV drug users), pain seemed less tolerable (Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007) while for a small minority their ulceration was not associated with any pain at all (Flaherty, 2005 
| Other symptoms
A wide variety of other symptoms were reported across the papers, not all were common to every paper however the majority of studies included reference to more than one other symptom. The most common were exudate, odour, skin irritation and sleep disturbances. Exudate and odour appear to be related and a cause of distress in themselves. They were linked to reports of embarrassment and shame with attendant effects on social interaction, often contributing to isolation due to avoidance of social activities:
The odour has been unbearable . . . I used to go to Michaels, et al., 2007; Palfreyman, Tod, et al., 2007) .
Swelling is mentioned in four of the papers but seemed to be a less significant problem in comparison to pain, odour and exudate. Sleep problems were often secondary to pain and itching, but the associated tiredness contributed to social isolation as participants described feeling a need to catch up on rest (Theron, 2008) . Insomnia was frequently associated with frustration and a sense of not being in control:
If it happens to hit in the night, there's a quiet despair because you're going to lose a night and there isn't a thing in creation you feel you can do. Itching and pruritus also affected sleep but these symptoms were seen by some as a positive as it was associating with healing.
| Mobility
Mobility was described by participants as being affected by multiple factors; VLU was reported as being associated with reduced mobility primarily because of associated pain (Byrne & Kelly, 2010; Douglas, 2001; Hareendran 2005; Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007) . Treatment was also reported as having an effect as bandages restricted movement (Brown, 2005b; Hareendran, Bradbury et al., 2005; Krasner, 1998b) ; in addition participants also described a restriction in clothing choice and appropriate footwear due to the dressings (Byrne & Kelly, 2010; Douglas, 2001; Hareendran, 2005) . Comorbidities (particularly arthritis) also played a role in reducing activity levels:
Well, I've got knee problems as well and this arthritis, it restricts me. What with the ankles being in the four layer, I can't bend my ankles or knees. I can't cope with it all, (78-year-old female; Brown, 2005b) One author also found that some participants believed that they had been instructed to reduce activity levels (Douglas, 2001 ). Fear of falling or of traumatic injury causing further ulceration also influenced the amount of activity undertaken (Brown, 2005b ). Mobility problems also affected employment and recreational activities.
| Activities of daily living (ADLs)
Participants in nine papers discussed restriction of activities in terms of restricted mobility; additionally, VLUs appear to have a significant impact on study participant's ability to maintain their own hygiene. 
| Employment
There were several issues involved in getting and maintaining employment (five papers Douglas, 2001; Krasner, 1998b; Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007; Theron, 2008; Wellborn & Moceri, 2014) . The main problems were associated with restricted mobility (specifically standing for long periods) with one respondent reporting that she had closed her store because she could not stand and work all day (Wellborn & Moceri, 2014) .
Other specific issues related to employment included driving (Krasner, 1998b) and managing exudate at work:
Used to try all sorts but in the end wore wellington boots at work . . . anything to hide the leakage, (Douglas,
2001)
This had an effect on financial and social well-being for some respondents with some retiring early or becoming unable to work
T A B L E 2 Themes and subthemes
Themes and subthemes because of their ulcer (Charles, 1995; Krasner, 1998a; Wellborn & Moceri, 2014) .
| Comorbidities
Comorbidities included arthritis and drug use and these added to problems of mobility and social isolation (Brown, 2005b; Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007; Theron, 2008) .
| Psychological impact
VLU had a significant psychological impact including discussion of suicidal thoughts by a single participant in one paper (Byrne & Kelly, 2010) ; themes of mood, acceptance, body image and self-esteem were identified.
Symptoms particularly pain, odour and exudate had a direct effect on mood, but also led to avoidance of social situations and activity because of the smell and/or physical inability to get out and about, which contributed to social isolation:
I don't have a social life. I stay in most nights. I don't go out anywhere when it's like this. With it smelling, I think to myself (that) I will just stop in, (57-year-old unemployed male with a 9-year history of ulceration; Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007) I couldn't stand up for more than a few minutes. I didn't go out, (Charles, 1995) Lack of sleep and subsequent fatigue contributed to depression, despair and hopelessness (Hopkins, 2004; Jones, 2007; Theron, 2008) .
Alleviation of depression seems to be related to concepts of control, with professionals who introduced hope being credited with having a positive effect on mood (Douglas, 2001; Hopkins, 2004) . There were few references to formal psychological assessment or the effect of pharmaceutical or behavioural approaches to treating depression.
Some participants were able to accept their situation and had adapted their expectations and were able to find some satisfaction in their changed circumstances: It was also associated with fear that others could smell the ulcer or that there would be a leakage of exudate, again there was little discussion of formal healthcare-mediated management of anxiety.
Embarrassment and shame were felt by some participants and discussed in relation to odour and exudate:
You're having a drink, a social drink with your mates and it is smelling and drifting up. It is wafting up - Reduced self-esteem was also an issue, particularly for women, some of whom who were also troubled by restrictions on choice of clothing and footwear (Douglas, 2001; Hareendran et al., 2005) .
| Social impact
The impact on social functioning consisted of the subthemes relationships, social activities, social isolation and clothing. All papers reported the effect of VLU on patient's relationships, either with family and friends, or health-care professionals, or both.
The primary professional relationship discussed was with nursing staff (nine papers). Positive relationships were characterized by continuity and good communication, with nurses becoming important not only as participants in the management of the ulcer but also socially:
You do get very attached to some of them, some of them talk to you for ages, ask you about your fears and problems, are really interested in you as a person. Then they get back to you about it and try to resolve your problems, as if they really care! (78-year old female; Brown, 2005b) In contrast, the nurse-patient relationship was sometimes seen as a mechanical relationship, with patients, or their ulcer, reduced to the status of passive recipients of treatment: 
2001)
Where the nurse-patient relationship is sometimes described in a positive light, the impact of VLU on relationships with family and friends is predominantly perceived negatively and a source of strain (Chase, Melloni, and Savage 1997; Douglas, 2001; Hareendran, 2005; Jones, 2007; Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007) . There was one report of a marital breakdown due to a VLU (Jones, 2007) ; however, it is unknown if there were any other factors involved. For a substantial number of VLU patients, their condition puts a strain on relationships as they become increasingly reliant on partners for assistance with ADLs, Holidays and leisure activities are cancelled (Brown, 2005b; Byrne & Kelly, 2010; Hareendran, 2005; Hopkins, 2004; Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007) social activities are avoided and pain and odour limit physical intimacy (Palfreyman, Michaels, et al., 2007; Palfreyman, Tod, et al., 2007) while some patients become emotionally isolated not discussing fears, for instance about deterioration (Jones, 2007) .
| Treatment
This theme was common to all papers and encompassed subthemes of compliance, knowledge and understanding of treatments. The mainstay of treatment is compression; however elevation, lifestyle advice and analgesia are all aspects of treatment that were reported in studies.
Compression appeared to be tolerated well by some patients, but tolerance appears to be related to an understanding of the relationship between compression, the underlying causes of VLU and a belief that it promotes healing and symptom control (Douglas, 2001; Hareendran et al., 2005; Krasner, 1998b) . In some cases even where the consequences in terms of effects on healing are known, patients choose to abandon the treatment because of discomfort:
I just kept telling the nurse it was too painful . . . but she The positive effects of physical activity are not discussed at any length other than in terms of advice given to some patients, where they received apparently contradictory advice on the one hand to reduce activity levels but conversely are also encouraged to increase activity levels: 
| CONCLUSION
The themes and subthemes identified in this review should be given consideration by professionals providing care and treatment for VLU patients and in the selection or development of PROMs for use with this population.
Venous leg ulcers have a significant negative impact on the quality of life of sufferers, symptoms such as pain, odour, exudate and swelling combine with side effects of the primary treatment (compression therapy) to affect many aspects of life (sleep, mobility, relationships, self-image), which in turn increase the psychological distress experienced by many people with VLU.
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